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Ground walk training improves functional exercise 
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Questions: Does an eight-week program of walk training improve endurance walking capacity in people with COPD compared 
to cycle training? Does walk training improve peak walking capacity, cycle capacity, and quality of life compared to cycle 
training? Is the endurance shuttle walk test (ESWT) responsive to change in walking capacity elicited by exercise training? 
Design: Randomised trial with concealed allocation, assessor blinding, and intention-to-treat analysis. Participants: 36 
people with stable COPD recruited with four dropouts. Intervention: Participants were randomised into either a walk or cycle 
training group. Both groups trained indoors for 30 to 45 minutes per session, three times weekly over eight weeks at Concord 
Hospital. Training intensities were based on baseline peak exercise tests and progressed as able. Outcome measures: The 
primary outcome was endurance walking capacity measured by the ESWT. Secondary outcomes included peak walking 
capacity, peak and endurance cycle capacity, and health-related quality of life. Measures were taken at baseline (Week 0) 
and following training (Week 8). Results: The walk training group increased their endurance walking time by 279 seconds 
(95% CI 70 to 483) more than the cycle training group. No signiﬁcant differences between the groups were found for any 
other outcome. Conclusion: Ground walk training increased endurance walking capacity more than cycle training and was 
similar to cycle training in improving peak walking capacity, peak and endurance cycle capacity and quality of life. This study 
provides evidence for ground walking as a mode of exercise training in pulmonary rehabilitation programs. 5SJBMSFHJTUSBUJPO 
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Introduction
8]gdc^XdWhigjXi^kZejabdcVgnY^hZVhZ8DE9^ hVaZVY^c\
XVjhZ d[bdgW^Y^in VcYbdgiVa^inldgaYl^YZ AdeZo Zi Va
'%%+VcYgZhjaih^cVcZXdcdb^XVcYhdX^VaWjgYZci]Vi^h
hjWhiVci^VaVcY^cXgZVh^c\6XXZhh:Xdcdb^XhEinA^b^iZY
'%%-!8]VebVcZiVa'%%+#I]ZgZVaegZkVaZcXZd[8DE9
^h a^`Zan id WZ jcYZg"Zhi^bViZY YjZ id jcYZg"Y^V\cdh^h dg
b^hY^V\cdh^hd[i]ZY^hZVhZ7ZYcVgZ`ZiVa'%%-#
EjabdcVgn gZ]VW^a^iVi^dc ^h gZXd\c^hZY Vh Vc ZhhZci^Va
XdbedcZcid[ i]ZbVcV\ZbZcid[eZdeaZl^i]8DE9VcY
^begdkZhZmZgX^hZXVeVX^inVcY]ZVai]"gZaViZYfjVa^ind[a^[Z
AVXVhhZZiVa'%%+!G^ZhZiVa'%%,#9jZidi]Z^cXgZVh^c\
egZkVaZcXZ d[ 8DE9! bdYZh d[ igV^c^c\ i]Vi VgZ l^YZan
VkV^aVWaZ VcY ZVhn id ^beaZbZci cZZY id WZ ZkVajViZY ^c
dgYZg idbZZi i]Z\gdl^c\YZbVcY I]Z6jhigVa^VcAjc\
;djcYVi^dc '%%,# <gdjcY lVa` igV^c^c\ ^h dcZ hjX]
bdYZ d[ igV^c^c\#L]^aZ \gdjcYlVa`^c\!l]^X] gZfj^gZh
cd Zfj^ebZci! ]Vh WZZc ^cXdgedgViZY ^cid gZ]VW^a^iVi^dc
egd\gVbh! ^i ]Vh cdi WZZc ZkVajViZY ZmiZch^kZan Vh V
igV^c^c\bdYVa^in ^c eZdeaZl^i]8DE9#I]Z [Zl hijY^Zh
i]Vi ]VkZ ZmVb^cZY lVa` igV^c^c\ ^c 8DE9 ]VkZ jhZY
igZVYb^aahEjZciZ"BVZhijZiVa'%%%0jhZYjchjeZgk^hZY
lVa`^c\ egd\gVbh i]Vi Z^i]Zg ]VY V ]^\] Ygde"dji gViZ
=ZgcVcYZoZiVa'%%%dgjhZYi]ZVhh^hiVcXZd[iZX]cdad\n
idbdc^idglVa`^c\ heZZY A^j Zi Va '%%-0 dg jhZY eZV`
VcYZcYjgVcXZXnXaZXVeVX^inVhi]ZbV^cdjiXdbZCVZi
Va'%%*!l]^X]bVncdiWZhi gZÅZXiX]Vc\Z ^c [jcXi^dcVa
lVa`^c\ XVeVX^in# Cd hijY^Zh ]VkZ ZkVajViZY hjeZgk^hZY!
^cY^k^YjVaanegZhXg^WZY!]^\] ^ciZch^in\gdjcYlVa`^c\Vh
V igV^c^c\bdYVa^in ^ceZdeaZl^i]8DE9!VcYcdcZ]VkZ
ZkVajViZY i]ZZ[[ZXihd[\gdjcYlVa` igV^c^c\dcZmZgX^hZ
XVeVX^inXdbeVgZYidi]ZXdbbdcanjhZYigV^c^c\bdYVa^in
d[hiVi^dcVgnXnXa^c\#I]ZgZ[dgZ!i]ZgZhZVgX]fjZhi^dch[dg
i]^hhijYnlZgZ/
9dZh \gdjcY lVa` igV^c^c\ ^begdkZ ZcYjgVcXZ&#
lVa`^c\XVeVX^in^ceZdeaZl^i]8DE9XdbeVgZYid
XnXaZigV^c^c\4
9dZh \gdjcY lVa` igV^c^c\ ^begdkZ eZV` lVa`^c\'#
XVeVX^in! eZV` VcY ZcYjgVcXZ XnXaZ XVeVX^in VcY
fjVa^in d[ a^[Z XdbeVgZY id XnXaZ igV^c^c\ ^c eZdeaZ
l^i]8DE94
>hi]ZZcYjgVcXZh]jiiaZlVa`iZhigZhedch^kZidX]Vc\Z(#
^clVa`^c\XVeVX^inZa^X^iZYWnZmZgX^hZigV^c^c\4
>[lVa`igV^c^c\^hZ[[ZXi^kZ^c^begdk^c\ZmZgX^hZXVeVX^in
VcY fjVa^in d[ a^[Z ^c eZdeaZ l^i] 8DE9! XdbeVgZY id
Zfj^ebZci"YZeZcYZci igV^c^c\ hjX] Vh XnXaZ igV^c^c\!
^i ldjaY egdk^YZ Vc ZVh^an VkV^aVWaZ igV^c^c\ bdYVa^in!
eVgi^XjaVgan[dgi]dhZa^k^c\^ ceaVXZhl^i]a^b^iZYgZhdjgXZh
hjX]VhgjgVaVcYgZbdiZVgZVh#
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Design
6gVcYdb^hZYig^ValVhXdcYjXiZYl^i]XdcXZVaZYVaadXVi^dc!
Wa^cYZYdjiXdbZVhhZhhbZci!VcY^ ciZci^dc"id"igZViVcVanh^h#
EVgi^X^eVcihlZgZgZXgj^iZY[gdbgZ[ZggVahidi]ZejabdcVgn
gZ]VW^a^iVi^dc egd\gVb Vi 8dcXdgY GZeVig^Vi^dc <ZcZgVa
=dhe^iVa! HnYcZn# 6[iZg XdcÄgbVi^dc d[ Za^\^W^a^in VcY
XdaaZXi^dcd[WVhZa^cZbZVhjgZh!eVgi^X^eVcihlZgZgVcYdban
VaadXViZYidVlVa`igV^c^c\\gdjedgVXnXaZigV^c^c\\gdje
;^\jgZ & k^V V XdbejiZg^hZY e]dcZ Y^Va"je hnhiZb#I]Z
gVcYdb^hVi^dclVhhigVi^ÄZY[dgajc\[jcXi^dc;:K&3dg
b )% egZY^XiZY! +"b^cjiZ lVa` Y^hiVcXZ 3 dg b *%
egZY^XiZY IgddhiZgh Zi Va &...! VcY i]Z bV^c a^b^i^c\
hnbeidb^ ci]Z^ c^i^VaZcYjgVcXZXnXaZiZhi^Z!YnhecdZV!aZ\
[Vi^\jZ!dgVXdbW^cVi^dcd[Wdi]hnbeidbh#EVgi^X^eVcih
jcYZgidd` i]gZZ hZhh^dch eZg lZZ` d[ hjeZgk^hZY \gdje
igV^c^c\ ^c i]Z^g VaadXViZYZmZgX^hZbdYZ [dgZ^\]ilZZ`h#
:VX] eVgi^X^eVci bV^ciV^cZY ]^h$]Zg bZY^XVi^dc gZ\^bZc
Yjg^c\ i]Z ^ciZgkZci^dc eZg^dY# 6c VhhZhhdg! Wa^cYZY id
\gdjeVaadXVi^dc!eZg[dgbZY i]ZdjiXdbZbZVhjgZh Vi i]Z
ZcYd[i]Z^ciZgkZci^dceZg^dY#
Participants
EVgi^X^eVcihlZgZ^cXajYZY^[i]Zn]VY8DE9hiV\Z>id>K
<adWVa >c^i^Vi^kZ [dg8DE9XaVhh^ÄXVi^dc <DA9'%%-#
EVgi^X^eVcihlZgZZmXajYZY^[Vcnd[i]Z[daadl^c\Xg^iZg^V
Veea^ZY/ VXjiZ ZmVXZgWVi^dc d[ 8DE9 l^i]^c i]Z aVhi )
lZZ`h! h^\c^ÄXVci Xd"bdgW^Y^in ^cXajY^c\ bVa^\cVcXn!
hnbeidbVi^X XVgY^dkVhXjaVg Y^hZVhZ! dg di]Zg hnhiZb^X
dgbjhXjadh`ZaZiVa Y^hZVhZ i]Vi XdjaY ]^cYZg i]Z ZmZgX^hZ
igV^c^c\#6hlZaa!eVgi^X^eVcihlZgZZmXajYZY^[i]Zn]VYV
WdYnbVhh ^cYZmlZ^\]i ^c`\$]Z^\]i ^cb'r(*`\$b'!
gZfj^gZYhjeeaZbZciVadmn\ZcYjg^c\ZmZgX^hZigV^c^c\!dg
jhZYVlVa`^c\V^Y#
I]Z hijYn eVgi^X^eVcih jcYZglZci ejabdcVgn [jcXi^dc
iZhi^c\ ^cXajY^c\ he^gdbZign! ajc\ kdajbZh! VcY XVgWdc
bdcdm^YZ igVch[Zg [VXidg! VcY i]Z h^m"b^cjiZ lVa` iZhi#
EjabdcVgn [jcXi^dc iZhih lZgZ eZg[dgbZY VXXdgY^c\ id
i]ZgZXdbbZcYZYhiVcYVgYh6IH$:GHIVh`;dgXZ'%%*V!
'%%*W! '%%*X VcY gZhjaihlZgZ XdbeVgZYl^i] egZY^XiZY
cdgbVakVajZhFjVc_ZgZiVa&..(#
Intervention
>ci]ZlVa`\gdje!eVgi^X^eVcihigV^cZYdcV'+"bX^gXjaVg
^cYddg igVX`l^i] i]Z ^c^i^Va igV^c^c\ heZZY hZi Vi ,*d[
i]Z eVgi^X^eVci¼h eZV` lVa`^c\ heZZY! VX]^ZkZY ^c i]Z
^cXgZbZciVah]jiiaZlVa`iZhi=ZgcVcYZoZiVa'%%%#:VX]
eVgi^X^eVcilVh\^kZcV\dVad[XdbeaZi^c\VhZicjbWZgd[
aVeh^cZVX]ÄkZ"b^cjiZeZg^dY#6aaeVgi^X^eVcihjhZYVaVe
XdjciZg idbdc^idg i]ZcjbWZgd[ aVehlVa`ZYYjg^c\ i]Z
egZhXg^WZYYjgVi^dc# >c i]ZXnXaZ\gdje!eVgi^X^eVcihlZgZ
igV^cZYdcVcjeg^\]iXnXaZZg\dbZiZgl^i]i]Z^ c^i^VaigV^c^c\
^ciZch^inhZiVi+%d[i]ZeZV`ldg`XVeVX^inVX]^ZkZY^c
i]Z^cXgZbZciVaXnXaZiZhiBVaiV^hZiVa&..,#I]Z^c^i^Va
igV^c^c\^ciZch^i^ZhlZgZX]dhZcWVhZYdcegZk^djhhijY^Zh
i]Vi gZedgiZY i]Vi i]ZhZ igV^c^c\ ^ciZch^i^ZhlZgZ idaZgViZY
WneVgi^X^eVcihl^i]8DE9=ZgcVcYZoZiVa'%%%!BVaiV^h
Zi Va &..,#I]Z igV^c^c\ ^ciZch^i^Zh [dgWdi]\gdjehlZgZ
egd\gZhhZY Vh hnbeidbh eZgb^iiZY hd i]Vi i]Z YdhZ d[
igV^c^c\ lVh bVm^b^hZY! l^i] eVgi^X^eVcih ^c i]Z lVa`
\gdjelVa`^c\ViV[VhiZgeVXZVcYi]dhZ^ci]ZXnXaZ\gdje
XnXa^c\ViV]^\]Zgldg`gViZ#>ci]ZlVa`\gdje!^[lVa`^c\
heZZYWZXVbZa^b^iZYWnhig^YZaZc\i]![jgi]Zgegd\gZhhd[
igV^c^c\^ciZch^inlVhVX]^ZkZYWnVYY^c\lZ^\]ih^c'`\
^cXgZbZcihidVWVX`eVX`#I]ZYjgVi^dcd[igV^c^c\[dgWdi]
\gdjehlVh(%b^cjiZh^ci]ZÄghilZZ`VcY^cXgZVhZYWn
ÄkZb^cjiZhZkZgnildlZZ`hidVbVm^bjbd[)*b^cjiZh
WnLZZ`+#EVgi^X^eVcihlZgZeZgb^iiZYidiV`Zh]dgigZhih^[
cZZYZYl^i]i]ZidiVaZmZgX^hZi^bZZmXajh^kZd[gZhihWZ^c\
i]Z iVg\Zi igV^c^c\YjgVi^dc#7di] i]ZlVa`\gdjeVcY i]Z
XnXaZ\gdjeigV^cZYi]gZZi^bZhVlZZ`[dgZ^\]ilZZ`h#Cd
di]Zg[dgbd[igV^c^c\dgZYjXVi^dclVhegdk^YZYidZ^i]Zg
\gdjeYjg^c\i]ZhijYneZg^dY#
Outcome measures
I]Zeg^bVgndjiXdbZlVhZcYjgVcXZlVa`^c\XVeVX^inVcY
i]ZhZXdcYVgndjiXdbZhlZgZeZV`lVa`^c\XVeVX^in!eZV`
XnXa^c\ XVeVX^in! ZcYjgVcXZ XnXa^c\ XVeVX^in! VcY ]ZVai]"
gZaViZYfjVa^ind[a^[Z#
EZV` VcY ZcYjgVcXZlVa`^c\ XVeVX^inlZgZbZVhjgZY Wn
i]Z Y^hiVcXZ lVa`ZY Yjg^c\ i]Z ^cXgZbZciVa h]jiiaZ lVa`
iZhi VcY i]Z idiVa i^bZ lVa`ZY ^c i]Z ZcYjgVcXZ h]jiiaZ
lVa` iZhi! gZheZXi^kZan#7di] i]Z ^cXgZbZciVa h]jiiaZlVa`
iZhi H^c\] Zi Va &..' VcY ZcYjgVcXZ h]jiiaZ lVa` iZhi
GZk^aaZiVa&...lZgZeZg[dgbZYVXXdgY^c\idejWa^h]ZY
egdidXdah l^i] i]Z ZcYjgVcXZ h]jiiaZ lVa` iZhi ^ciZch^in
hZi Vi -* d[ egZY^XiZY eZV` dmn\Zc Xdchjbei^dc# :VX]
iZhilVheZg[dgbZY il^XZViWVhZa^cZVcY il^XZVi [daadl"
je iZhi^c\VcY i]ZWZiiZg gZhjailVhgZXdgYZY[dgVcVanh^h#
EZV`VcYZcYjgVcXZXnXa^c\XVeVX^inlZgZbZVhjgZYWni]Z
eZV`ldg`gViZ ^c i]Z ^cXgZbZciVaXnXaZ iZhiVcY i]Z idiVa
i^bZXnXaZY^ci]ZZcYjgVcXZXnXaZiZhi!gZheZXi^kZan#;dgi]Z
^cXgZbZciVaXnXaZiZhi!i]Zldg`^ cXgZbZcihlZgZ*·&*lViih
ZkZgnb^cjiZVXXdgY^c\idZVX]eVgi^X^eVci¼hegZY^XiZYeZV`
ldg`[gdbi]Zh^m"b^cjiZlVa`iZhiAjmidcZiVa'%%-^c
dgYZg id ZchjgZ i]Z iZhi YjgVi^dc lVh WZilZZc - VcY &%
b^cjiZh7ZcodZiVa'%%,#;dg i]ZZcYjgVcXZXnXaZ iZhi!
i]Zldg`gViZlVhhZiVi,*d[eZV`ldg`XVeVX^inVX]^ZkZY
dci]Z^cXgZbZciVaXnXaZiZhi#I]Z^YZci^XValVa`^c\heZZY
dgXnXa^c\^ciZch^injhZY^ci]ZZcYjgVcXZh]jiiaZlVa`iZhi
dgZcYjgVcXZXnXaZiZhigZheZXi^kZanViWVhZa^cZlVhjhZY^c
[daadl"jeiZhi^c\#
;dg Wdi] XnXaZ iZhih! e]nh^dad\^XVa gZhedchZh lZgZ Vahd
XdaaZXiZY# :VX] eVgi^X^eVci lVh hZViZY dc Vc ZaZXig^XVaan
WgV`ZY XnXaZ Zg\dbZiZg VcY XdccZXiZY id V XVa^WgViZY
bVhhÅdlhZchdgl^i]Zme^gZY\VhhVbeaZYdcVWgZVi]"Wn"
WgZVi] WVh^h hd i]Vi dmn\Zc Xdchjbei^dc! XVgWdc Y^dm^YZ
egdYjXi^dc!i^YVakdajbZ!WgZVi]^c\[gZfjZcXn!VcYb^cjiZ
kZci^aVi^dcXdjaYWZYZiZgb^cZY#I]ZhZYViVlZgZVcVanhZY
Vi i]ZZcYd[ i]ZXnXaZZmZgX^hZ iZhihVhlZaaVhVi ^hdi^bZ
^ci]ZZcYjgVcXZXnXaZiZhi#>hdi^bZlVhYZÄcZYVhi]ZZcY
i^bZd[i]Zh]dgiZgegZ"dgedhi"igV^c^c\iZhi#
:mZgX^hZiZhihlZgZiZgb^cViZYl]Zchnbeidbhd[YnhecdZV
dg aZ\ [Vi^\jZ WZXVbZ ^cidaZgVWaZ dgl]Zc i]Z eVgi^X^eVci
XdjaY cdi `ZZe je l^i] i]Z hZi heZZY! ZmZgX^hZ ^ciZch^in!
dggZfj^gZYeZYVaa^c\gViZ*%·+%gZkdaji^dcheZgb^cjiZ#
9nhecdZV VcY gVi^c\ d[ eZgXZ^kZY ZmZgi^dc hXdgZh lZgZ
gZXdgYZY ZVX] b^cjiZ Yjg^c\ i]Z XnXaZ iZhih VcY Vi i]Z
WZ\^cc^c\VcYZcYd[VaaZmZgX^hZiZhihjh^c\i]ZbdY^ÄZY
7dg\ %·&% HXVaZ 7dg\ &.-'# =ZVgi gViZ VcY dmn\Zc
hVijgVi^dclZgZbZVhjgZYl^i]V]VcY"]ZaYejahZdm^bZiZg
Yjg^c\i]ZXnXaZiZhihVcYVii]ZWZ\^cc^c\VcYZcYd[i]Z
lVa`iZhih#
=ZVai]"gZaViZY fjVa^in d[ a^[Z lVh bZVhjgZY l^i] i]Z
^ciZgk^ZlZg"VYb^c^hiZgZYkZgh^dcd[i]Z8]gdc^XGZhe^gVidgn
9^hZVhZ FjZhi^dccV^gZ <jnVii Zi Va &.-,! l]^X] ^h V
Y^hZVhZ"heZX^ÄXbZVhjgZbZci idda idVhhZhh]ZVai]"gZaViZY
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fjVa^ind[a^[Z^ ceVi^Zcihl^i]8DE9#I]ZgZVgZ'%fjZhi^dch
l]^X]VgZ\gdjeZY^ciddcZd[[djgYdbV^ch/YnhecdZV*
^cY^k^YjVa^hZY YnhecdZV fjZhi^dch! [Vi^\jZ ) fjZhi^dch!
Zbdi^dcVa[jcXi^dc,fjZhi^dch!VcYbVhiZgn)fjZhi^dch!
VhlZaaVhidiVahXdgZ#:VX]fjZhi^dclVhhXdgZY[gdbdcZ
idhZkZc!l^i]]^\]ZghXdgZh^cY^XVi^c\aZhh^beV^gbZci^c
]ZVai]hiVijh#6X]Vc\Zd[%#*^ci]ZbZVchXdgZeZgYdbV^c
XVaXjaViZYWnY^k^Y^c\i]ZdkZgVaahXdgZWni]ZcjbWZgd[
fjZhi^dch]VhWZZch]dlcidWZVhhdX^ViZYl^i]Vb^c^bVa
^bedgiVciY^[[ZgZcXZ^c]ZVai]hiVijh?VZhX]`ZZiVa&.-.#
I]^hbZVchi]ViVb^c^bVa^bedgiVciY^[[ZgZcXZldjaYWZ
'#*[dgYnhecdZV!'[dg[Vi^\jZ!(#*[dgZbdi^dcVa[jcXi^dc!
' [dg bVhiZgn! VcY &% [dg i]Z idiVa 8]gdc^X GZhe^gVidgn
9^hZVhZFjZhi^dccV^gZhXdgZ#
Data analysis
I]Zb^c^bVa^bedgiVciY^[[ZgZcXZd[i]ZZcYjgVcXZh]jiiaZ
lVa` iZhi ]Vh cdi nZi WZZc ejWa^h]ZY#=dlZkZg! WVhZY dc
egZk^djhhijY^Zhjh^c\di]ZgZcYjgVcXZiZhih!Vc^ begdkZbZci
d[&%*hZXdcYh]VhWZZchj\\ZhiZYVhbZVc^c\[ja8VhVWjg^
'%%)#LZhdj\]i idYZiZXiVb^c^bjbY^[[ZgZcXZd[&'%
hZXdcYh^ci]ZZcYjgVcXZh]jiiaZlVa`iZhiWZilZZc\gdjeh#
6hhjb^c\ V H9 d[ &%- hZXdcYh HZlZaa Zi Va '%%+! (+
eVgi^X^eVcih &- eZg \gdje ldjaY egdk^YZ -* edlZg id
YZiZXiVhh^\c^ÄXVci!Vii]Zild"h^YZY*aZkZa!V&'%"hZXdcY
Y^[[ZgZcXZ ^c ZcYjgVcXZ h]jiiaZ lVa` iZhi i^bZ WZilZZc
i]Z lVa` VcY XnXaZ \gdjeh! Vaadl^c\ [dg V &* adhh id
[daadl"je#
GZeZViZY"bZVhjgZh VcVanh^h d[ kVg^VcXZ lVh jhZY id
XdbeVgZ i]Z X]Vc\Zh WZilZZc \gdjeh [gdb egZ" id edhi"
igV^c^c\# I]Z hiVcYVgY^hZY gZhedchZ bZVc HGB lVh
jhZY id VhhZhh gZhedch^kZcZhh d[ i]Z ZcYjgVcXZ h]jiiaZ
lVa`iZhijh^c\YViV[gdbVaaeVgi^X^eVcih#I]ZHGB^hi]Z
gVi^d d[ X]Vc\Z ^c VkZgV\Z hXdgZh dkZg i^bZ id i]Z H9 d[
X]Vc\ZbZVcZcYjgVcXZh]jiiaZlVa`iZhihXdgZVii]ZZcY
d[ igV^c^c\b^cjhbZVcZcYjgVcXZh]jiiaZlVa` iZhihXdgZ
ViWVhZa^cZ$H9d[ i]ZX]Vc\Z#6cHGBd[Veegdm^bViZan
%#'^hhbVaa!%#*^hbdYZgViZ!VcY\gZViZgi]Vc%#-^h]^\]an
gZhedch^kZ<VggViiZiVa&..)#
Results
Flow of participants and therapists through the 
trial
I]ZÅdld[eVgi^X^eVcih ^hegZhZciZY ^c;^\jgZ&#I]^gin"
h^meVgi^X^eVcihlZgZgZXgj^iZYVcY('-.XdbeaZiZYi]Z
hijYnl^i]&,^ci]ZlVa`\gdjeVcY&*^ci]ZXnXaZ\gdje#
7VhZa^cZ X]VgVXiZg^hi^Xh d[ eVgi^X^eVcih VgZ egZhZciZY ^c
IVWaZ&#
EVgi^X^eVcihlZgZigV^cZYWni]ZhVbZe]nh^di]ZgVe^hi^cV
gZ]VW^a^iVi^dc\nbcVh^jbVi8dcXdgYGZeVig^Vi^dc<ZcZgVa
=dhe^iVa! HnYcZn# I]Z igV^c^c\ i]ZgVe^hi lVh V fjVa^ÄZY
e]nh^di]ZgVe^hi l^i] ZmiZch^kZ ZmeZg^ZcXZ ^c ZmZgX^hZ
igV^c^c\^ceZdeaZl^i]8DE9#
Compliance with trial method
I]ZbZVcViiZcYVcXZd[eVgi^X^eVcih [dgWdi]\gdjehlVh
'(hZhh^dchH9&VcYcdVYkZghZZkZcihlZgZgZedgiZY#6aa
eVgi^X^eVcihlZgZVWaZidVX]^ZkZi]ZegZhXg^WZY^cXgZbZcih
^c YjgVi^dc Vi i]Z Veegdeg^ViZ i^bZ ed^cih WZ[dgZ igV^c^c\
Leung et al: Walk training in people with COPD
Participants with COPD screened by initial assessment
(n = 215)
Excluded (n = 179)
did not meet the inclusion criteria (n = 133)
refused to participate (n = 32)
other reason (n = 14)
Walk training group
indoor walk training 
exercise training,  
3 sessions per week 
for 8 wks
gradually increased 
from 30 to 45 
minutes per session 
Lost to follow up 
at week 8 (n = 1)
diagnosis of 
bowel cancer 
(n = 1)
Lost to follow up at 
week 8 (n = 3)
exacerbations of 
COPD (n = 2)
lost interest in the 
study (n = 1)
Cycle training group
indoor cycle training
exercise training, 
3 sessions per week 
for 8 wks
gradually increased 
from 30 to 45 
minutes per session
Measured walking, cycling capacity and health-related quality of life
Randomised (n = 36)
(n = 18)                                                                                          (n = 18)
Measured walking, cycling capacity and health-related quality of life
(n = 17)                                                                                          (n = 15)Week 8
Week 0
'JHVSF. Design and ﬂow of participants through the trial.
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5BCMF Mean (SD) of groups, mean (SD) difference within groups, and mean (95% CI) difference between groups for 
walking capacity, cycling capacity and health-related quality of life.
Groups Difference within  
groups
Difference 
between groups
Week 0 Week 8 Week 8 minus 
Week 0
Week 8 minus 
Week 0
Walk 
(n = 17)
Cycle 
(n = 15)
Walk 
(n = 17)
Cycle 
(n = 15)
Walk Cycle Walk minus 
Cycle
ISWT (m) 402 
(120)
372 
(134)
456 
(116)
417 
(141)
54 
(37)
45 
(29)
9 
(–15 to 34)
ESWT (s) 397 
(196)
375 
(304)
836 
(379)
535 
(359)
439 
(346)
160 
(204)
279 
(70 to 483)
ICT (W) 59 
(24)
50 
(28)
64 
(28)
63 
(31)
6 
(13)
13 
(14)
–7 
(–17 to 2)
ECT (s) 324 
(115)
332 
(131)
463 
(176)
625 
(404)
140 
(154)
293 
(361)
–154 
(–350 to 42)
CRQD 17 
(5)
16 
(4)
21 
(5)
20 
(4)
4 
(4)
4 
(2)
0.5 
(–2 to 3)
CRQF 18 
(4)
15 
(4)
21 
(4)
17 
(5)
3 
(2)
2 
(2)
1 
(–0.4 to 3)
CRQEF 36 
(6)
33 
(8)
41 
(6)
35 
(8)
4 
(3)
2 
(4)
2 
(–1 to 4)
CRQM 22 
(4)
18 
(6)
24 
(3)
20 
(6)
2 
(2)
2 
(2)
0 
(–2 to 2)
CRQT 93 
(13)
82 
(15)
107 
(13)
92 
(18)
14 
(9)
10 
(8)
4 
(–2 to 10)
ISWT = incremental shuttle walk test, ESWT = endurance shuttle walk test, ICT = incremental cycle test, ECT = endurance cycle test, 
CRQD = chronic respiratory disease questionnaire dyspnoea domain, CRQF = chronic respiratory disease questionnaire fatigue domain, 
CRQEF = chronic respiratory disease questionnaire emotional function domain, CRQM = chronic respiratory disease questionnaire 
mastery domain, CRQT = chronic respiratory disease questionnaire total score, shaded row = primary outcome
5BCMF Baseline characteristics of study participants.
Characteristic Randomised (n = 36) Lost to follow-up (n = 4)
Walk (n = 18) Cycle (n = 18) Walk (n = 1) Cycle (n = 3)
Age (yr) 71 (7) 72 (8) 66 (0) 79 (6)
Gender, n females (%) 4 (22) 7 (39) 0 (0) 2 (67)
8eZoCWii?dZ[na]%c2) 27 (3) 26 (5) 29 (0) 25 (1)
FEV1 (% pred) 56 (17) 53 (18) 29 (0) 79 (19)
FVC (% pred) 86 (20) 84 (16) 95 (0) 95 (34)
FEV1%<L9 50 (10) 49 (14) 31 (0) 63 (10)
TLC (% pred) 99 (14) 102 (15) 98 (0) 88 (14)
FRC (% pred) 111 (29) 121 (30) 124 (0) 82 (13)
RV (% pred) 128 (37) 135 (40) 154 (0) 77 (14)
HL%JB9 0.51 (0.08) 0.56 (0.12) 0.62 (0) 0.47 (0.15)
DLCO (% pred) 55 (14) 54 (14) 55 (0) 41 (5)
6 minute walk distance  
(% pred)
72 (11) 65 (12) 49 (0) 66 (8)
Data presented as mean (SD), unless otherwise stated. FEV1 = forced expiratory volume in one second, FVC = forced vital capacity, TLC = 
total lung capacity, FRC = functional residual volume, RV = residual volume, DLCO = diffusion capacity of the lung for carbon monoxide, % 
pred = % of predicted value
^ciZch^in lVh egd\gZhhZY# I]Z egd\gZhh^dc d[ igV^c^c\
^ciZch^in^hegZhZciZY^c;^\jgZ'#I]ZbZVcH9igV^c^c\
^ciZch^ind[eVgi^X^eVcih^ci]ZlVa`\gdje^cXgZVhZYid-%
H9)eZV`lVa`^c\heZZYWnlZZ`Z^\]i#IldeVgi^X^eVcih
gZedgiZY WZ^c\ jcVWaZ id ^cXgZVhZ lVa`^c\ heZZY YZhe^iZ
b^c^bVahnbeidbh!hj\\Zhi^c\hig^YZaZc\i]lVhVa^b^i^c\
[VXidg#8dchZfjZcian!V'` \lZ^\]i^ cVWVX`eVX`lVhVYYZY
Yjg^c\igV^c^c\#I]ZbZVcigV^c^c\^ciZch^ind[eVgi^X^eVcih
^ci]ZXnXaZ\gdje^cXgZVhZYid.*H9(-d[i]Z^c^i^Va
eZV`ldg`gViZWnLZZ`-#
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Effect of intervention
<gdjeYViV[dgZmZgX^hZXVeVX^inVcY]ZVai]"gZaViZYfjVa^in
d[a^[ZViWVhZa^cZLZZ`%VcY[daadl^c\igV^c^c\LZZ`-
[dgi]ZlVa`\gdjeVcYXnXaZ\gdjeVgZegZhZciZY^cIVWaZ
'# ;daadl^c\ igV^c^c\! i]Z bZVc Y^[[ZgZcXZ ^c ZcYjgVcXZ
lVa`i^bZWZilZZci]ZlVa`\gdjeVcYXnXaZ\gdjelVh',.
hZXdcYh .*8>,. id)-(#H^meVgi^X^eVcih ^c i]ZlVa`
\gdjeVcYi]gZZeVgi^X^eVcih^ci]ZXnXaZ\gdjegZVX]ZYi]Z
'%"b^cjiZXdbeaZi^dc i^bZd[ i]ZZcYjgVcXZh]jiiaZlVa`
iZhi[daadl^c\igV^c^c\#I]ZgZlZgZcdh^\c^ÄXVciY^[[ZgZcXZh
Leung et al: Walk training in people with COPD
'JHVSF Mean (SD) of the progression of training intensity in a) walk training and b) cycle training group. The % peak 
walk speed of ISWT and the % peak cycle work rate were % of the peak measure in each test at baseline. Two participants 
reported being unable to increase walking speed despite minimal symptoms suggesting stride length was a limiting factor. 
Consequently, a two-kilogram weight in a backpack was added during training which is not reﬂected in the graph. ISWT = 
incremental shuttle walk test.
A B
5BCMF. Mean (SD) of groups, mean (SD) difference within groups, and mean (95% CI) difference between groups for 
physiological response at end and at isotime of the endurance cycle test.
Groups Difference within 
groups
Difference between 
groups
Week 0 Week 8 Week 8 minus 
Week 0
Week 8 minus 
Week 0
Walk 
(n = 17)
Cycle 
(n = 15)
Walk 
(n = 17)
Cycle 
(n = 15)
Walk Cycle Walk minus Cycle
At end ECT
 VO2B%c_d 0.94 (0.28)
0.84 
(0.24)
0.91 
(0.24)
0.85 
(0.24)
–0.03 
(0.24)
0.01 
(0.14)
–0.05 
(–0.19 to 0.09)
 VCO2B%c_d 1.07 (0.41)
0.90 
(0.34)
0.92 
(0.21)
0.89 
(0.34)
–0.15 
(0.35)
–0.01 
(0.17)
–0.14 
(–0.35 to 0.06)
 RER 1.11 
(0.19)
1.06 
(0.17)
1.03 
(0.18)
1.04 
(0.14)
–0.08 
(0.20)
–0.02 
(0.18)
–0.05 
(–0.19 to 0.08)
 VT (L) 1.35 
(0.26)
1.19 
(0.32)
1.31 
(0.22)
1.18 
(0.38)
–0.05 
(0.21)
–0.01 
(0.17)
–0.04 
(–0.18 to 0.10)
 FbXh%c_d 29 (6)
29 
(6)
27 
(5)
28 
(7)
–2 
(4)
0 
(3)
–2 
(–4 to 0.4)
 VEB%c_d 40 (10)
34 
(11)
35 
(9)
33 
(12)
–5 
(8)
–1 
(6)
–4 
(–9 to 1)
At isotime ECT
 VO2B%c_d 0.94 (0.28)
0.84 
(0.24)
0.86 
(0.26)
0.83 
(0.23)
–0.08 
(0.17)
–0.005 
(0.13)
–0.08 
(–0.18 to 0.03)
 VCO2B%c_d 1.07 (0.41)
0.90 
(0.34)
0.91 
(0.32)
0.86 
(0.30)
–0.16 
(0.31)
–0.04 
(0.16)
–0.12 
(–0.31 to 0.08)
 RER 1.11 
(0.19)
1.06 
(0.17)
1.04 
(0.17)
1.03 
(0.11)
–0.06 
(0.15)
–0.03 
(0.15)
–0.03 
(–0.14 to 0.08)
 VT (L) 1.35 (0.26)
1.19 
(0.32)
1.28 
(0.22)
1.18 
(0.36)
–0.07 
(0.21)
–0.004 
(0.15)
–0.07 
(–0.20 to 0.07)
 FbXh%c_d 29 (6)
29 
(6)
26 
(7)
26 
(5)
–3 
(3)
–3 
(3)
–0.3 
(–3 to 2)
 VEB%c_d 40 (10)
34 
(11)
33 
(10)
31 
(11)
–6 
(7)
–3 
(5)
–4 
(–8 to 1)
ECT = endurance cycle test, VO2 = oxygen consumption, VCO2 = carbon dioxide production, RER = respiratory exchange ratio, VT = tidal 
volume, Fb = breathing frequency, VE = minute ventilation, br = breaths
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^c eZV` lVa`^c\ XVeVX^in! eZV` XnXaZ! VcY ZcYjgVcXZ
XnXaZXVeVX^inWZilZZci]Zild\gdjeh[daadl^c\igV^c^c\#
;jgi]ZgbdgZ! i]ZgZlVhcd h^\c^ÄXVci Y^[[ZgZcXZWZilZZc
i]Zild\gdjeh^c]ZVai]"gZaViZYfjVa^ind[a^[ZVhhZhhZYWn
i]Z^cY^k^YjVaYdbV^chVcYi]ZidiVahXdgZd[ i]Z8]gdc^X
GZhe^gVidgn9^hZVhZFjZhi^dccV^gZ[daadl^c\igV^c^c\#
<gdje YViV [dg e]nh^dad\^XVa gZhedchZh Vi ZcY ZmZgX^hZ
VcYVi ^hdi^bZd[ i]ZZcYjgVcXZXnXaZ iZhiViWVhZa^cZVcY
[daadl^c\ igV^c^c\ VgZ egZhZciZY ^c IVWaZ (# ;daadl^c\
igV^c^c\! i]ZgZ lZgZ cd h^\c^ÄXVci Y^[[ZgZcXZh WZilZZc
\gdjeh^cVcnd[i]Ze]nh^dad\^XVabZVhjgZhViZcYZmZgX^hZ
dgVi^hdi^bZ#;jgi]ZgbdgZ![daadl^c\igV^c^c\i]ZgZlVhcd
h^\c^ÄXVciY^[[ZgZcXZWZilZZc\gdjeh^cYnhecdZVdggVi^c\
d[eZgXZ^kZYZmZgi^dcVii]ZZcYd[Vcnd[i]ZZmZgX^hZiZhih#
>ciZgbhd[i]ZgZhedch^kZcZhhd[i]ZZcYjgVcXZh]jiiaZlVa`
iZhi!i]ZHGBd[i]ZZcYjgVcXZlVa`i^bZlVh%#.,#
Discussion
I]ZbV^cÄcY^c\d[i]^hhijYnlVhi]VihjeZgk^hZY!egd\gZhhZY
lVa` igV^c^c\ gZhjaiZY ^c V h^\c^ÄXVcian \gZViZg ^cXgZVhZ
^c ZcYjgVcXZ lVa`^c\ XVeVX^in XdbeVgZY id hjeZgk^hZY!
egd\gZhhZYhiVi^dcVgnXnXaZigV^c^c\^ceZdeaZl^i]8DE9#
>cVYY^i^dc!lVa`igV^c^c\]VYkZgnh^b^aVgZ[[ZXihidXnXaZ
igV^c^c\ dc eZV` lVa`^c\ XVeVX^in! eZV` XnXaZ XVeVX^in!
ZcYjgVcXZXnXaZXVeVX^in!VcY]ZVai]"gZaViZYfjVa^ind[a^[Z#
Iddjg`cdlaZY\Z!i]^h^hi]ZÄghihijYnidYZbdchigViZi]Vi
hjeZgk^hZY!\gdjcYlVa`igV^c^c\lVhbdgZZ[[ZXi^kZi]Vc
XnXaZigV^c^c\^c^begdk^c\ZcYjgVcXZlVa`^c\XVeVX^in^c
eZdeaZl^i]8DE9#6hXnXaZigV^c^c\^hi]ZbdhiXdbbdcan
jhZYbdYZd[igV^c^c\i]Vi]VhYZbdchigViZYe]nh^dad\^XVa
igV^c^c\ Z[[ZXih id ^begdkZ ZmZgX^hZ XVeVX^in VcY ]ZVai]"
gZaViZYfjVa^ind[a^[Z^ceZdeaZl^i]8DE98VhVWjg^ZiVa
&..&!BVaiV^hZiVa&..+!BVaiV^hZiVa'%%-!i]ZhjeZg^dg^in
d[lVa`igV^c^c\^c^begdk^c\ZcYjgVcXZlVa`^c\XVeVX^in
XdbeVgZYidXnXaZigV^c^c\^h^begZhh^kZ#
6ai]dj\] i]Z ^begdkZbZci ^c ZcYjgVcXZ lVa`^c\ i^bZ
lVh ',. hZXdcYh +- \gZViZg l^i] lVa` igV^c^c\ i]Vc
l^i] XnXaZ igV^c^c\! i]Z igjZ Z[[ZXi d[ lVa` igV^c^c\ lVh
egdWVWan jcYZgZhi^bViZY Vh h^m eVgi^X^eVcih ^c i]Z lVa`
\gdje[daadl^c\igV^c^c\gZVX]ZYi]ZXdbeaZi^dci^bZd['%
b^cjiZh[dgi]ZZcYjgVcXZh]jiiaZlVa`iZhil^i]VediZci^Va
id Xdci^cjZ l]ZgZVh dcan i]gZZ eVgi^X^eVcih ^c i]Z XnXaZ
\gdje[daadl^c\igV^c^c\gZVX]ZYi]ZXdbeaZi^dci^bZ#I]Z
\gZViZg ^begdkZbZci ^c i]Z lVa` \gdje XdbeVgZY id i]Z
XnXaZ \gdje ^c ZcYjgVcXZlVa` i^bZb^\]i WZ Xdch^YZgZY
Vc ^bedgiVci Xa^c^XVa Y^[[ZgZcXZ h^cXZ ^i ZmXZZYh i]Z &%*
hZXdcY i]gZh]daY hj\\ZhiZY Wn 8VhVWjg^ '%%) Vh i]Z
b^c^bVa ^bedgiVci Y^[[ZgZcXZ [dg ZcYjgVcXZ iZhih# >i Vahd
ZmXZZYh i]Z&'%hZXdcYb^c^bVa ^bedgiVciY^[[ZgZcXZlZ
cdb^cViZYa priori[dgi]ZhijYn#
I]ZgZ ]VkZ WZZc cd egZk^djh hijY^Zh XdbeVg^c\ \gdjcY
lVa` igV^c^c\ id hiVi^dcVgn XnXaZ igV^c^c\# ;jgi]ZgbdgZ!
Zk^YZcXZd[i]ZZ[[ZXi^kZcZhhd[\gdjcYlVa`igV^c^c\VadcZ
^c^begdk^c\ZmZgX^hZXVeVX^in^ha^b^iZYVhlVa`igV^c^c\
^hd[iZceVgid[VXdbegZ]Zch^kZigV^c^c\egd\gVb^c8DE9
<daYhiZ^cZiVa&..)!G^ZhZiVa&..*!G^c\WVZ`ZiVa'%%-#
6egZk^djhgVcYdb^hZYXdcigdaaZYig^Va]Vh^ckZhi^\ViZYi]Z
WZcZÄid[V]dbZ"WVhZYlVa`igV^c^c\egd\gVbXdbeVgZY
idjhjVaXVgZcdZmZgX^hZigV^c^c\=ZgcVcYZoZiVa'%%%#
>ci]ZhijYn!eVgi^X^eVcih^ci]ZlVa`igV^c^c\\gdjeigV^cZY
h^m YVnh eZg lZZ` [dg ilZakZ lZZ`h! jchjeZgk^hZY! VcY
^begdkZY ZcYjgVcXZ lVa` i^bZ Wn .+% hZXdcYh ..
bdgZi]Vci]ZjhjVaXVgZ\gdje#:kZci]dj\]djghijYnY^Y
cdi ]VkZ V XdbeVg^hdc \gdje d[ cd igV^c^c\! lZ h]dlZY
V +- \gZViZg ^begdkZbZci ^c i]Z ZcYjgVcXZ lVa`^c\
i^bZ ^c i]ZlVa` \gdje XdbeVgZY id XnXaZ igV^c^c\# I]^h
[jgi]ZgYZbdchigViZhi]ZVW^a^ind[lVa`igV^c^c\id^begdkZ
ZcYjgVcXZlVa`^c\XVeVX^in^ceZdeaZl^i]8DE9#
I]Z di]Zg ^bedgiVci ÄcY^c\ d[ djg hijYn lVh i]Vi lVa`
igV^c^c\ VcY XnXaZ igV^c^c\ ]VY kZgn h^b^aVg Z[[ZXih dc
eZV` lVa` XVeVX^in! eZV` VcY ZcYjgVcXZ XnXaZ XVeVX^in
VcY]ZVai]"gZaViZYfjVa^ind[a^[ZIVWaZ'VcYIVWaZ(#;dg
ZmVbeaZ! i]Z Y^[[ZgZcXZ ^c igZVibZci Z[[ZXi WZilZZc i]Z
lVa`\gdjeVcYXnXaZ\gdjelVhdcan&^ceZV`lVa`^c\
Table 4. Mean (SD) of groups, mean (SD) difference within groups, and mean (95% CI) difference between groups for 
dyspnoea and rate of perceived exertion score (RPE) at the end of and at isotime of the exercise tests.
Groups Difference within 
groups
Difference between 
groups
Week 0 Week 8 Week 8 minus 
Week 0 
Week 8 minus 
Week 0 
Walk
(n = 17)
Cycle
(n = 15)
Walk
(n = 17)
Cycle
(n = 15)
Walk Cycle Walk minus Cycle
Dyspnoea (0–10)
 ISWT end 4 (3) 5 (2) 4 (3) 5 (3) –0.3 (2) 0.1 (2) –0.5 (–2 to 1)
 ESWT end 5 (3) 5 (2) 4 (3) 5 (2) –1 (2) –0.2 (2) –0.4 (–2 to 1)
 ICT end 6 (3) 4 (2) 5 (3) 5 (3) –1 (3) 1 (2) –2 (–4 to 0.2)
 ECT end 6 (3) 4 (2) 5 (3) 5 (3) –1 (2) 0.1 (2) –1 (–3 to 0.5)
 ECT isotime 6 (3) 4 (2) 4 (3) 3 (3) –2 (3) –1 (2) –1 (–2 to 1)
RPE (0–10)
 ISWT end 3 (3) 3 (2) 2 (2) 2 (2) –0.4 (2) –1 (2) 0.4 (–1 to 2)
 ESWT end 5 (3) 4 (2) 2 (1) 3 (2) –2 (2) –1 (2) –1 (–3 to 0.02)
 ICT end 6 (3) 4 (2) 4 (2) 4 (2) –1 (3) 0 (2) –1 (–3 to 1)
 ECT end 5 (3) 5 (2) 5 (3) 4 (2) 0 (2) –1 (2) 0.3  (–1 to 2)
 ECT isotime 5 (3) 5 (2) 4 (2) 2 (2) –1 (2) –2 (2) 1 (–1 to 2)
ISWT = incremental shuttle walk test, ESWT = endurance shuttle walk test, ICT = incremental cycle test, ECT = endurance cycle test
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XVeVX^in VhhZhhZY Wn i]Z ^cXgZbZciVa h]jiiaZ lVa` iZhi#
H^b^aVgan!i]ZgZlVhdcanV+Y^[[ZgZcXZ^ cigZVibZciZ[[ZXi
^c]ZVai]"gZaViZYfjVa^ind[a^[ZVhhZhhZYWni]ZidiVahXdgZ
d[ 8]gdc^X GZhe^gVidgn 9^hZVhZ FjZhi^dccV^gZ WZilZZc
i]ZlVa`VcYXnXaZ\gdjeh#;jgi]ZgbdgZ!i]ZadlZga^b^ihd[
i]Z.*8>hVgdjcYi]ZbZVcY^[[ZgZcXZWZilZZclVa`VcY
XnXaZigV^c^c\^ci]ZidiVahXdgZVcYi]Z^cY^k^YjVaYdbV^c
hXdgZh d[ i]Z8]gdc^XGZhe^gVidgn9^hZVhZFjZhi^dccV^gZ
lZgZVaaVWdkZi]Zb^c^bVa^bedgiVciY^[[ZgZcXZd['#*[dg
YnhecdZV! ' [dg [Vi^\jZ! (#* [dg Zbdi^dcVa [jcXi^dc! ' [dg
bVhiZgn!VcY&%[dgi]ZidiVa8GFhXdgZ#I]^hh]dlhi]Vii]Z
Z[[ZXid[\gdjcYlVa`igV^c^c\dc]ZVai]"gZaViZYfjVa^ind[
a^[ZlVhVhXa^c^XVaanldgi]l]^aZVhXnXaZigV^c^c\#
LZlZgZjcVWaZidbZVhjgZYZiV^aZYe]nh^dad\^XVagZhedchZh
Yjg^c\ i]ZlVa` iZhih! i]jh a^b^i^c\ i]Z VW^a^in idegdk^YZ
XdcXajh^kZe]nh^dad\^XVaZmeaVcVi^dch[dgi]Z^begdkZbZci
^c ZcYjgVcXZlVa`^c\ XVeVX^in h]dlc ^c i]ZlVa` \gdje#
=dlZkZg!hdbZZmeaVcVi^dchXVcWZbVYZWnZmigVedaVi^c\
[gdb i]Z e]nh^dad\^XVa gZhedchZh Yjg^c\ i]Z XnXaZ iZhih#
I]Z gZhjaih [gdb i]Z ZcYjgVcXZ XnXaZ iZhih h]dlZY i]Vi
i]ZgZlVhcdh^\c^ÄXVciY^[[ZgZcXZ ^c i]Z ^begdkZbZci ^c
i]Ze]nh^dad\^XVagZhedchZh[daadl^c\igV^c^c\WZilZZci]Z
lVa`VcYXnXaZ\gdjehIVWaZ(#=dlZkZg!Wdi]\gdjeh]VY
h^\c^ÄXVciangZYjXZYYnhecdZV!gVi^c\d[eZgXZ^kZYZmZgi^dc
VcYWgZVi]^c\[gZfjZcXnVi^hdi^bZdci]ZZcYjgVcXZXnXaZ
iZhi XdbeVgZY id WVhZa^cZ! VcY i]Z lVa` \gdje Vahd ]VY
h^\c^ÄXVciangZYjXZYXVgWdcY^dm^YZegdYjXi^dcVcYb^cjiZ
kZci^aVi^dcVi^hdi^bZXdbeVgZYidWVhZa^cZ#I]ZgZYjXi^dc
^cXVgWdcY^dm^YZegdYjXi^dcVcYb^cjiZkZci^aVi^dcXdjaY
WZ YjZ id i]Z ^begdkZbZci ^c dm^YVi^kZ XVeVX^in d[ i]Z
ZmZgX^h^c\bjhXaZh V[iZglVa` igV^c^c\ aZVY^c\ id V adlZg
kZci^aVi^dcVcYYnhecdZVVi i]Z hVbZldg`adVY 8VhVWjg^
Zi Va &..&!8VhVWjg^ Zi Va &..,!BVaiV^h Zi Va &..,# I]Z
edhijaViZY ^begdkZbZci ^c dm^YVi^kZ XVeVX^inldjaY ]Zae
id ZmeaV^c l]n eVgi^X^eVcih XdjaY hjhiV^c adc\Zg lVa`
YjgVi^dchViVcZfj^kVaZcihjWbVm^bVaXdchiVciheZZYV[iZg
lVa`igV^c^c\#
6eegdeg^ViZdjiXdbZbZVhjgZhcZZYidWZX]dhZc^cdgYZg
id ZkVajViZ i]Z igjZ Z[[ZXi d[ Vc ^ciZgkZci^dc# Djg hijYn
]Vh YZbdchigViZY i]Vi i]Z ZcYjgVcXZ h]jiiaZ lVa` iZhi ^h
]^\]an gZhedch^kZ id X]Vc\Z ^c lVa`^c\ XVeVX^in Za^X^iZY
WnZmZgX^hZigV^c^c\VcYi]jhlVhVcVeegdeg^ViZdjiXdbZ
bZVhjgZ#6ai]dj\] ^cXgZbZciVaVcYZcYjgVcXZXnXaZ iZhih
]VkZ WZZc jhZY id bZVhjgZ e]nh^dad\^XVa djiXdbZh d[
egd\gVbh^cl]^X]i]ZbV_dgVZgdW^XXdbedcZcilVhlVa`
igV^c^c\ CV Zi Va '%%*! djg hijYn ]Vh h]dlc i]Vi hjX]
iZhihbVncdiZajX^YViZi]Z^begdkZbZcihZZc^cZcYjgVcXZ
lVa`^c\XVeVX^ini]VilVhYZbdchigViZYWni]ZZcYjgVcXZ
h]jiiaZlVa`iZhi^ci]ZlVa`\gdje#I]ZXjggZcihijYn^hi]Z
ÄghiidjhZi]ZZcYjgVcXZh]jiiaZlVa`iZhiidZmVb^cZi]Z
WZcZÄid[\gdjcYlVa`igV^c^c\#
DcZa^b^iVi^dcd[i]^hhijYnlVhi]ZaVX`d[VXdcigda\gdje
d[cdZmZgX^hZigV^c^c\#I]ZgZ[dgZ!lZXVccdiYZiZgb^cZi]Z
VWhdajiZ Z[[ZXi d[ \gdjcYlVa` igV^c^c\ dg XnXaZ igV^c^c\#
=dlZkZg! i]Z hijYn YZh^\clVh WVhZY dc i]Z XnXaZ \gdje
VXi^c\ Vh Vc VXi^kZ Xdcigda WZXVjhZ d[ i]Z hjWhiVci^Va
Zk^YZcXZ ^cY^XVi^c\ i]Z Z[[ZXi^kZcZhh d[ XnXaZ igV^c^c\
XdbeVgZYl^i]cdigV^c^c\#I]jh! i]ZaVX`d[VY^[[ZgZcXZ
WZilZZcXnXaZigV^c^c\VcYlVa`igV^c^c\[dgi]ZbV_dg^ind[
djiXdbZhhjeedgihi]ZWZcZÄX^VaZ[[ZXihd[lVa`^c\igV^c^c\
[dg eZdeaZl^i] 8DE9#6 [jgi]Zg a^b^iVi^dclVh i]VilZ
lZgZcdiVWaZidbZVhjgZZfj^kVaZcXZd[igV^c^c\^ciZch^in
^ciZgbhd[KD'WZilZZclVa`VcYXnXaZ\gdjeh#=dlZkZg!
h^cXZ i]Z ^c^i^Va igV^c^c\ ^ciZch^inlVh hZi Vi i]Z idaZgVWaZ
aZkZa^ cWdi]\gdjehVcYigV^c^c\lVhegd\gZhhZYVhVWaZ!i]Z
gZhjaihgZegZhZcii]ZgZhedchZhidViiV^cVWaZaZkZahd[lVa`
VcYXnXaZigV^c^c\#
>cXdcXajh^dc!i]^hhijYnegdk^YZhZk^YZcXZ[dgi]Z^cXajh^dc
d[\gdjcYlVa` igV^c^c\VhVcZ[[ZXi^kZ igV^c^c\bdYVa^in
^c ejabdcVgn gZ]VW^a^iVi^dc [dg eZdeaZ l^i] 8DE9# I]^h
^hVh^\c^ÄXVciÄcY^c\Vh\gdjcYlVa` igV^c^c\ ^hh^beaZ!
gZVY^anVkV^aVWaZ!VcYgZfj^gZhcdZfj^ebZci#LVa`igV^c^c\!
VhegZhXg^WZY^ci]^hhijYn!XdjaYWZgZea^XViZY^cY^[[ZgZci
^cYddghZii^c\h!ZheZX^Vaan^cgjgVaVcYgZbdiZVgZVhl]ZgZ
gZhdjgXZh bVn WZ a^b^iZY dg ^c egd\gVbh l^i] a^b^iZY
[jcY^c\# I]jh! i]Z VkV^aVW^a^in d[ Z[[ZXi^kZ ejabdcVgn
gZ]VW^a^iVi^dc egd\gVbh XdjaY WZ ^cXgZVhZY id bZZi i]Z
\gdl^c\YZbVcYhd[8DE9#■
Ethics/ 8dcXdgY GZeVig^Vi^dc <ZcZgVa =dhe^iVa =jbVc
:i]^Xh8dbb^iiZZ!VcYI]ZJc^kZgh^ind[HnYcZn=jbVc
:i]^Xh 8dbb^iiZZ VeegdkZY i]^h hijYn# EVgi^X^eVcih \VkZ
lg^iiZc^c[dgbZYXdchZciWZ[dgZYViVXdaaZXi^dcWZ\Vc#
Competing interests/CdcZYZXaVgZY#
Acknowledgements/ I]Z Vji]dgh ldjaY a^`Z id i]Vc`
Egd[Zhhdg 8]g^hi^cZ ?Zc`^ch! Bg EZiZg Gd\Zgh! VcY B^hh
AZ^\]HZXXdbWZ [dg gZk^Zl^c\ i]ZbVcjhXg^ei09gGd\Zg
6YVbh[dghiVi^hi^XVaVYk^XZ0VcYB^hh8djgicZnGj\\!Bgh
8Vgda^cZGZncdaYh!Bg6aVc8]jc\! VcY i]Z9ZeVgibZci
d[ I]dgVX^X BZY^X^cZ Vi 8dcXdgY GZeVig^Vi^dc <ZcZgVa
=dhe^iVa[dgi]Z^gVhh^hiVcXZl^i]i]ZhijYn#
Correspondence/ Bh GZ\^cV LB AZjc\! E]nh^di]ZgVen
9ZeVgibZci!8dcXdgYGZeVig^Vi^dc<ZcZgVa=dhe^iVa!CHL!
6jhigVa^V#:bV^a/gZ\^cV#aZjc\5hhlV]h#chl#\dk#Vj
References
Access Economics Pty Limited (2008) Economic impact of 
COPD and cost effective solutions. The Australian Lung 
Foundation.
7JI%;HIJWia<ehY[(&&+WIjWdZWhZ_iWj_ede\bkd]\kdYj_ed
testing. Standardisation of the measurement of lung volumes. 
European Respiratory Journal 26: 511–522.
7JI%;HIJWia<ehY[(&&+XIjWdZWhZ_iWj_ede\bkd]\kdYj_ed
testing. Standardisation of the single-breath determination of 
carbon monoxide update in the lung. European Respiratory 
Journal 26: 720–735.
7JI%;HIJWia<ehY[(&&+YIjWdZWhZ_iWj_ede\bkd]\kdYj_ed
testing. Standardisation of spirometry. European Respiratory 
Journal 26: 319–338.
Bednarek M, Maciejewski J, Wozniak M, Kuca P, Zielinski J 
(2008) Prevalence, severity and underdiagnosis of COPD in 
the primary care setting. Thorax 63: 402–407.
Benzo RP, Paramesh S, Patel SA, Slivka WA, Sciurba FC 
(2007) Optimal protocol selection for cardiopulmonary 
exercise testing in severe COPD. Chest 132: 1500–1505.
Borg GAV (1982) Psychophysical bases of perceived exertion. 
Medicine and Science in Sports and Exercise 14: 377–381.
Casaburi R (2004) Factors determining constant work rate 
exercise tolerance in COPD and their role in dictating the 
minimal clinically important difference in response to 
interventions. Journal of Chronic Obstructive Pulmonary 
Disease 2: 131–136.
Casaburi R, Patessio A, Ioli F, Zanaboni S, Donner CF, 
Wasserman K (1991) Reductions in exercise lactic acidosis 
and ventilation as a result of exercise training in patients with 
obstructive lung disease. American Review of Respiratory 
Leung et al: Walk training in people with COPD
Journal of Physiotherapy 2010  Vol. 56  –   © Australian Physiotherapy Association 2010112
Research
Disease 143: 9–18.
Casaburi R, Porszasz J, Burns MR, Carithers ER, Chang RSY, 
Cooper CB (1997) Physiologic beneﬁts of exercise training 
in rehabilitation of patients with severe chronic obstructive 
pulmonary disease. American Journal of Respiratory and 
Critical Care Medicine 155: 1541–1551.
Chapman KR, Mannino DM, Soriano JB, Vermeire PA, Buist 
AS, Thun MJ, et al (2006) Epidemiology and costs of chronic 
obstructive pulmonary disease. European Respiratory 
Journal 27: 188–207.
Garratt AM, Ruta DA, Abdalla MI, Russell IT (1994) SF 36 
health survey questionnaire: II. Responsiveness to changes 
in health status in four common clinical conditions. Quality in 
health care 3: 186–192.
Goldstein RS, Gort EH, Stubbing D, Avendano MA, Guyatt 
GH (1994) Randomised controlled trial of respiratory 
rehabilitation. The Lancet 344: 1394–1397.
Global Initiative for Chronic Obstructive Lung Disease (GOLD) 
(2008) Global strategy for the diagnosis, management, and 
fh[l[dj_ede\Y^hed_YeXijhkYj_l[fkbcedWhoZ_i[Wi[$^jjf0%%
www.goldcopd.org [Accessed May 18, 2009]
Guyatt GH, Berman LB, Townsend M, Pugsley SO, Chambers 
LW (1987) A measure of quality of life for clinical trials in 
chronic lung disease. Thorax 42: 773–778.
Hernandez MTE, Rubio TM, Ruiz FO, Riera HS, Gil RS, Gomez 
JC (2000) Results of a home based training program for 
patients with COPD. Chest 118: 106–114.
Jaeschke R, Singer J, Guyatt GH (1989) Measurement of 
health status: ascertaining the minimum clinically important 
difference. Controlled Clinical Trials 10: 407–415.
Lacasse Y, Goldstein R, Lasserson TJ, Martin S (2006) 
Pulmonary rehabilitation for chronic obstructive pulmonary 
disease. Cochrane Database of Systematic Reviews 4: 
CD003793.
Liu WT, Wang CH, Lin HC, Lin SM, Lee KY, Lo YL, et al (2008) 
Efﬁcacy of a cell phone-based exercise program for COPD. 
European Respiratory Journal 32: 651–659.
Lopez AD, Shibuya K, Rao C, Mathers CD, Hansell AL, Held 
LS, et al (2006) Chronic obstructive pulmonary disease: 
current burden and future projections. European Respiratory 
Journal 27: 397–412.
Luxton N, Alison JA, Wu J, Mackey MG (2008) Relationship 
between ﬁeld walking tests and incremental cycle ergometry 
in COPD. Respirology 13: 856–862.
Maltais F, Bourbeau J, Shapiro S, Lacasse Y, Perrault H, 
Baltzan M, et al (2008) Effects of home-based pulmonary 
rehabilitation in patients with chronic obstructive pulmonary 
disease. A randomized trial. Annals of Internal Medicine 149: 
869–878.
Maltais F, LeBlanc JJ, Berube C, Bruneau J, Carrier L, Breton 
M, et al (1997) Intensity of training and physiologic adaptation 
in patients with chronic obstructive pulmonary disease. 
American Journal of Respiratory and Critical Care Medicine 
155: 555–561.
Maltais F, LeBlanc P, Simard C, Jobin J, Brerube C, Bruneau J, 
et al (1996) Skeletal muscle adaptation to endurance training 
in patients with chronic obstructive pulmonary disease. 
American Journal of Respiratory and Critical Care Medicine 
154: 442–447.
Na JO, Kim DS, Yoon SH, Jegal YJ, Kim WS, Kim ES, et 
al (2005) A simple and easy home-based pulmonary 
rehabilitation program for patients with chronic obstructive 
pulmonary disease. Monaldi Archives for Chest Disease 63: 
30–36.
Puente-Maestu L, Sanz ML, Sanz P, Cubillo JM, Mayol J, 
Casaburi R (2000) Comparison of effects of supervised 
versus self-monitored training programs in patients with 
chronic obstructive pulmonary disease. European Respiratory 
Journal 15: 517–525.
Quanjer PH, Tammeling GJ, Cote JE, Pedersen OF, Peslin 
R, Yernault JC (1993) Lung volumes and forced ventilatory 
ﬂows. Work group on standardisation of lung function tests, 
European community for Steel and Coal. Ofﬁcial Statement 
of the European Respiratory Society. European Respiratory 
Journal Supplementary 16: 5s–40s.
Revill SM, Morgan MD, Singh SJ, Williams J, Hardman AE 
(1999) The endurance shuttle walk: a new ﬁeld test for the 
assessment of endurance capacity in chronic obstructive 
pulmonary disease. Thorax 54: 213–222.
Ries AL, Bauldoff GS, Carlin BW, Casaburi R, Emery CF, Mahler 
:7" [j Wb (&&- FkbcedWho H[^WX_b_jWj_ed0 @e_dj 799F%
AACVPR Evidence-Based Clinical Practice Guidelines. 
Chest 131: 4S–42S.
Ries AL, Kaplan RM, Limberg TM, Prewitt LM (1995) Effects 
of pulmonary rehabilitation on physiologic and psychosocial 
outcomes in patients with chronic obstructive pulmonary 
disease. Annals of Internal Medicine 122: 823–832.
Ringbaek TJ, Brondum E, Martinez G, Lange P, Pulmonary 
Rehabilitation Research Group (2008) Rehabilitation in 
COPD: the long-term effect of a supervised 7-week program 
succeeded by a self-monitored walking program. Chronic 
Respiratory Disease 5: 75–80.
Sewell L, Singh SJ, Williams JEA, Collier R, Morgan MDL 
(2006) How long should outpatient pulmonary rehabilitation 
be? A randomised controlled trial of 4 weeks versus 7 weeks. 
Thorax 61: 767–771.
Singh SJ, Morgan MDL, Scott S, Walters D, Hardman AE (1992) 
Development of a shuttle walking test of disability in patients 
with chronic airways obstruction. Thorax 47: 1019–1024.
The Australian Lung Foundation (2007) Pulmonary 
H[^WX_b_jWj_ed Ikhl[o CWha[j H[i[WhY^ H[fehj$ ^jjf0%%
mmm$bkd]\ekdZWj_ed$Yec$Wk%_cW][i%ijeh_[i%ZeYi%7B<U
FkbcedH[^WXUH[fehjU<?D7BU(&&-&-$fZ\ Q7YY[ii[Z @kd[
6, 2009].
Troosters T, Gosselink R, Decramer M (1999) Six minute 
walking distance in healthy elderly subjects. European 
Respiratory Journal 14: 270–274.
